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A. SURFACE HYDROLOGY 
Z. EVAPORATION AND PRECIPITATION 
DATA OCT 1975-MARCH 1976 
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B. GROUND WATER 
1, GROUND WATER QUALITY DATA 


United States Department of the Interior 


GEOLOGICAL SURVEY 


WATER RESOURCES DIVISION 
8002 Federal Building 
Salt Lake City, Utah 84138 


Dec. 19, 1975 


Mr. John Hinton 

VIN 

2600 South Parker Road 
Parker Place 4 

Denver, Colorado 80232 


Subject: Minerology of streambed samples from Utah oil shale tracts. 

Dear Mr. Hinton: 

Enclosed is a copy of partial results of work being performed for 

us by the Hydrologic Lab in Denver. We are still waiting on lith- 

ologic descriptions of the larger size particles. I will send you 

a copy when those results are received. Please note that this data 

has not been published and is sent for your information only. 
Sincerely, 


f G 


A OR A seen» 


Dan Finn 
Hydrologist 
For the District Chief 
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OPTIONAL FORM NO, 10 
JU'* 1973 EDITION 
GSA FPMR (41 CFR) 101-11.6 


' ‘ UNITED STATES GOVERNMENT 


FROM 


SUBJECT: 


:D. | WRD 


:B. J. Anderson, WRD 


M emorandum 


DATE: November 21, 1975 
Salt Lake City, Utah 


Hydrologic Laboratory 
PROGRAMS AND°PLANS--Mineralogy of samples 75UT21-53; 76UT4-9; and 76UT10-21 


The mineralogy of these bulk samples is given in the attached tables. The 
procedure used is similar to that used by L. Schultz (U.S.G.S. Prof. Paper 
391-C). Another publication of possible relevance is U.S.G.S. Prof. Paper 

803 by Brobst and Tucker on the mineralogy of the Parachute Creek member of 
the Green River Formation. They record all of their X-ray data in terms of 
,peak, heights because of the difficulty in obtaining reasonable percentage 
values. Schultz considers totals of percentages between 90 and 105 to be 
acceptable and most of these samples fall within this range. The low totals 
for 76UT4 and 5 are due to the presence of amorphous material (presumably 
organic). The background on the X-ray patterns of these samplés is definitely 
higher than that of the other samples. I have no explanation for other samples 
which'give low totals. Some of these will be run again. 


Percentages for potassium feldspar and for dolomite could not always be de- 
termined because of interference from peaks of plagioclase feldspar. I have 
not attempted to identify the type of potassium feldspar or the particular 
plagioclase present. Generally, such an X-ray determination requires a fairly 
pure sample. This determination would be easier to do using the petrographic 
microscope. The plagioclase is a predominantly sodic type. 


Clay mineralogy has been attempted on some of the samples and additional work 
will be done on this. The clay minerals present consist primarily of mixed 
layer types with admixed chlorite and illite. There are interlayers present: 
in some of these clays which prevent normal behavior on treatment with ethylene 
glycol or with heating. Some of these interlayers can be removed by dispersion 
and sodium saturation. ; 


The most important addition to the sampling program would be to take suspended 
sediment samples from the White River and any other flowing stream in the area 
several times a year. Samples taken immediately after a rain storm would be 
the most useful but would be difficult to obtain. For the X-ray analysis I 
need at least five grams of sample. Additional sampling sites for stream bed 
samples might include another one or two in Southam Canyon within the lease 
tracts and similarly along Evacuation Creek in Sections 24 or 25, T. 10S., 

R. 24E. I am not sure of the advisability of bedrock samples. They would be 


Buy U.S. Savings Bonds Regularly on the Payrell Savings Plan 


of use only if they could be correlated to definite units that were repre- 
sentative of large areas. The sort of information I would need would only 
be given in a detailed geologic report such as a thesis. I have not had 
time yet to check the library here for such information. 


Thank you for sending the maps I requested. 


1G Ss. Uitiwean 
Geologist 


> Attachments 


cc: District Chie 
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Subject to Revision Mineralogy of samples 76UT4-9 and 76UT10-21 


aboratory ‘ 
sample Potassium Plagioclase Clay # 
number Quartz Feldspar Feldspar Calcite Dolomite Minerals Analciine Total} j 
76UT4 9 9 6 9 Sz 10 1 76 F 
5 9 6 9 10 30 10 2 760 

6 13 6 10 16 28 10% 1 84 

7 13 1 4 7 28 10 1 84 

B. 9 4 3 Ae tk 59 10 4 93 

GS-1) <°52 i 6 9 7 v5 1 97 


@.,. Sa GS 


7 7 14 10 15 1 92 
ices aa18 4 5 14 2 15 1 73 
cee sh) 8 9 vie ars ape 20 ae ane 10 
13 Soap o7 ji 8 12 14 15 Mpc ¢ 
las-2 31 6 8 13 15 15 a 
15S-3 56 8 6 8 6 10 1 
16-624 86 6 7 10 12 15 2 ~ 
Ws-6 24 16 AG 8 4 15 8 : 
18 S-13 24 12 wy 19 ed <5 10 9 2 
19 S10 27 12 25 12 6 10 5 : 
20 >'2 26 in 22 10 4 10 5 
Zia a g54 9 7 8 8 10 2 
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Mineralogy of samples 75UT21-53 


Laboratory 
sample Potassium Plagioclase Clay 
number Quartz Feldspar Feldspar Calcite Dolomite Minerals fnalcime Total 
75UT21;S\ 61 7 6 6 5 15 1 101 
22's-1 54 8 7 9 7 ~15 1 101 
23S-S 22 4 6 14 25 20 3 94 
24$-S 25 9 24 11 9 15 3 96 
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a = - ape en ae : « Gon. 
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45,S-\ 59 ai. 8 7 6 15 1 104 
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47 33 6 10 16 14 15 2 96 
48 44 8 8 12 13 20 1 106 
49 23 <10 33 5 3 10 6 80+ 
50 27 <15 41 7 4 10 5 94+ 
5] 25 15 31 9 4 10 6 100 
52 25 14 24 9 <5 20 6 98+ 
53 27 10 18 9 <4 15 10 89+ 
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UNITED STATES GOVERNMENT /° . gi? 


e Memorandum 


TO : Dan Finn, WRD 


“Salt Lake City, Utah 


FRoM : F. S. Riley, WRD, Stop 404 
Lakewood, Colorado 


DATE: November 19, 1975 


SUBJECT: PROGRAMS AND PLANS--Transmittal of data for samples 75UT21-53 and 76UT10-21 


Attached are particle-size distribution graphs and a statistical characteristics 
table summarizing results for the samples listed above. Similar site numbers 
listed for the 75 Utah samples and 76UTI0, 11, 13, and 14 were plotted on the 
Same graph. * 


, Bulk X-ray determinations for all samples will be mailed on November 21. 


ov 


& Chief, Hydrologic wince 


Attachments 


ce: -Districe Chief 


* For all samples the fine gravel sizes (if all present) have been saved 
Separately for additional studies of shape factors, color, and lithology. 
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Hydrologic Laboratory 
Lakewood, Colorado 


® Statistical characteristics of grain-size analyses for samples 75UT21-53 


Laboratory Median Sorting Skewness Kurtosis Uniformity 
sample size coefficient coefficient 
number (mm) 
75UT21 az 2) 1.3 5.2x1077 4.6 

Ze 44 3-1 2.0 aly 7.9 
23 2:3 3a, 50 «26 40. 
see a 4.8 86 “20 Ze 
23 42 4.9 2.1 ss che 
26 220 (AR oe .80 -2b A4. 
27 | al 4.1 Sal -- -- 
28 19 225 1.0 sl? 8.5 
@ 29 3.3 4.2 38 24 OV.4 = 
30 Dae 3.6 41 .28 62. 
31 223 4.1 259 23 37. 
32 2.4 2.8 .83 23 12. 
33 6.9 Bye (4 .28 232 52s 
34 53 bes SA) 18 10. 
35 1.6 9.9 lsd .20 62. 
36 40 5.0 Go7 19 4.5 
37 2.1 5.4 34 23 54. 
38 7a 6.1 a2 -- -- 
39 223 3.6 48 26 24. 
40 87 5.1 Le 24 27 
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Laboratory Median Sorting Skewness Kurtosis Uniformity 
sample size coefficient coefficient 
number (mm) 
75UT41 44 57 3.0 -- -- 

42 231 720 326 -- . oo 

43 44 Teg 328 ae = 

pote 2.6 Sige wl “25 52 

5 8.6 poe 4.8X107? 3] 128 

aCe a. poe Os A 15 23.6 
47 4.6 1.9 aT) n23 25 

48 «35 3.8 90 -- -- 

& 49 1.8 2.6 65 “23 16. 

50 (Aes) 3.1 62 23 19 

5] 1.9 3.4 49 28 19 

52 1.8 6 62 23 20. 

53 5.0 26 Sil 61 
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\\ LABORATORY, INC. VIN COLORADO, INC. 
Bacteriological and Chemical Analysts 


40 WEST LOUISE AVENUE 
SALT LAKE CITY, UTAH 84115 
PHONE 485-5761 
February 18, 1976 


CERTIFICATE OF ANALYSIS 
76-726 


VIN Engineers 
2600 South Parker Road 
Denver, CO 80232 


Gentlemen: 
The following analysis is on samples of water received on January 21, 1976: 


9 Samples: Ground Waters, Aluvial Wells 


AG-1A AG-1A AG -2 AG-2 
Upper Lower Upper Lower 
1/19/76 LPO L716 L/L PhO 1/19/76 
Alkalinity as CaC0O3 mg/1 226.0 342.0 230.0 172.0 
Dissolved Silica as Si02 mg/l 2) 4.5 Sine 3.4 
Dissolved Calcium as Ca mg/l 160.8 Pan 65.6 69.6 
Dissolved Magnesium as Mg mg/1 Tid 14.8 2220 Lot 
Dissolved Sodium as Na mg/1 265 155 60 85 
Dissolved Potassium as K mg/1 eG) B32 4.0 4.7 
sas 
3 = . For a CALL 
Carbonate as C03 mg/l | @) °C ire 8) 0 
Bicarbonate as HCO3 mg/1 275 368 280 209 
| Dissolved Sulfate as SO, mg/1 720 81 129 185 
| Dissoived Chloride as Cl mg/l 232 32 26 56 
| : 
@ Dissolved Nitrate as NO3-N mg/1 phe. 0.36 0.24 O228 
| Dissolved Nitrite as NOj-N mg/1 Onn 0.00 0.00 0.00 
| Dissolved Fluoride as F mg/l (6, 1.6 O)72 0.6 
| 
I. reports are submitted as the confidential property of chents. Authorization for publication f our reports, conclusicns, or, extracts from or regarding them, is ceserved pend 
| \ing our written approval as a mutual protection to chents, the public and ourselves. y 
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AG-1A AG-1A AG2 AG-2 

Upper Lower Upper Lower 
Dissolved Boron as B ‘ug/l 12 40 10 14 
Dissolved Iron as Fe ug/1 161 132 84 56 
Dissolved Manganese as Mn ug/l 36 13 12 10 
Bromide as Br mg/l 0.0 0.0 0.0 0.0 
Dissolved Solids Residue at 180° C, mg/l 1,735 689 586 625 
Hardness as Ca-Mg mg/1 730 100 256 248 
Non-Carbonate Hardness mg/1 504.0 ce) 26 76 
SAR Ratio ApS, 6.8 Oog 0.6 
Dissolved Ammonia as NH3-N mg/1 6.40 1,81 4.10 1,00 
Total Kjeldahl Nitrogen mg/1 11.76 Zoe 4.76 4.76 
Total Phosphorus as P mg/1 0.03 0.05 0.06 0.04 
Dissolved Ortho Phosphate as PO4-P mg/l 0.06 0.02 0.02 0.05 
Dissolved Organic Carbon mg/1 5.0 73-40) 3,0 2.0 
Suspended Organic Carbon mg/1 0. 6) O 0 
Chemical Oxygen Demand mg/1 2S 10 8 12 
Dissolved Sulfide as S mg/l 0.0 0.0 0.0 0.0 

. Cyanide as Cn mg/1 0.00 1.00 0.00 0.00 

Oil and Grease mg/1 O 3 @) 2 
Dissolved Arsenic as As ug/1 8 19 22 12 
Biesoived Chromium as Cr ug/l 3 ) O 2 
Dissolved Hexavalent Chromium as Cr ug/l 0O 0 0. 0) 
Dissolved Cadmium as Cd ug/1 O 3 5 0) 
Dissolved Copper as Cu ug/l 21 5 27 26 
Dissolved Lead as Pb ug/1 6) O O 0 
Dissolved Mercury as Hg ug/1 0) 8) 0) O 
Dissolved Selenium as Se ug/1 4 O 2 3 
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AG-1A AG-1A AG -2 AG=2 

Upper Lower Upper Lower 
Dissolved Zinc as Zn ug/1 35 40 33 19 
Dissolved Aluminum as Al ug/l 3 1 @) 2 
Dissolved Antimony as Sb ug/l re) O 0 (@) 
Dissolved Barium as Ba ug/1 135 129 150: 109 
Dissolved Beryllium as Be ug/1 @) 0 0 ) 
Dissolved Bismuth as Bi ug/1 O O 8) 0 
Dissolved Cobalt as Co ug/l 6 13 3 2 
Dissolved Germanium as Ge ug/1 146 107 TE: 90 
Dissolved Gallium as Ga ug/1 6) 6) O 0) 
Dissolved Lithium as Li ug/l fe) (8) 2 il 
Dissolved Molybdenum as Mo ug/1 8 2 4 6 
Dissolved Nickel as Ni ug/1 3 10 18 16 
Dissolved Silver as Ag ug/l O O fe) fe) 
Dissolved Strontium as Sr ug/l ) O 1 2 
Dissolved Tin as Sn ug/l 11 ) @) 14 
Dissolved Titanium as Ti ug/l 4 20 74S) 
Dissolved Vanadium as V ug/l in 16 25 28 
Dissolved Zirconium as Zr ug/l O fe) 0) @) 
Phenol ug/l 2 @) 2 2 
Total Coliform MPN/100 ml 23 15 23 93 
Fecal Coliform MPN/100 ml <3 <3 <3 <3 
Fecal Streptococcus MPN/100 ml <3 <3 <3 <3 
Bio-Chemical Oxygen Demand mg/l 4.0 She 225 Zeal 
Dissolved Gross Beta as CS-137 pc/1 Leo 2 7 10 
Aldrin ug/1 0.00 0.00 0.00 0.00 
Lindane ug/l 0.00 0.00 0.00 oon 
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AG-1A AG-1A AG-2 AG-2 

Upper Lower Upper Lower 
Chlordane ug/1 0.00 0.00 0.00 0.00 
ppp ug/1 6.06 0.00 0.00 0.00 
DDE ug/1] 0.00 0.00 0.00 0.00 
DDT ug/1 0.00 0.00 0.00 0.00 
Dieldrin ug/1 0.00 0.00 0.00 0.00 
Endrin ug/l 0.00 0.00 0.00 0.00 
Toxaphene ug/1 0.00 0.00 0.00 0.00 
Heptachlor ug/l 0.00 0.00 0.00 0.00 
Heptachlor Epoxide ug/l 0,00 0.00 0.00 0.00 
PCB ug/1 0.00 0.00 0.00 0.00 
2-4-D ug/l 0.00 0.00 0.00 0.00 
2-4-5-T ug/1 0.00 0.00 0.00 0.00 
Silvex ug/1 0.00 0.00 O!.00 0.00 


LSF:1lh 


Sincerely, 
FORD :CHEMICAL LABORATORY, INC. 


CCL, 


Lyle S. Ford 


Ferd Ubeauicall — 


LABORATORY ,..1NG. 
Bacteriological and Chemical Analysts 
40 WEST LOUISE AVENUE 
SALT LAKE CITY, UTAH 84115 
PHONE 485-576} 
February 18, 1976 


CERTIFICATE OF ANALYSIS 
76-727 


VIN Engineers 
2600 South Parker Road 
Denver, CO 80232 


Gentlemen: 
The following analysis is on samples of water received on January 21, 1976: 
Sample: Ground Waters, Aluvial Wells 


AG-3 AG-3 AG-4 AG-6 


Upper Lower 
1/18/76 1/18/76 ___1/18/76 1/18/76 p 
3/5 (x 
Alkalinity as CaCO3 mg/1 468.0 432.0 430.0 234.0 
Dissolved Silica as SiO mg/1 ZA) 4.4 1.8 at 
Dissolved Calcium as Ca mg/1 190.4 268.0 15.2 728.0 728.5 
Dissolved Magnesium as Mg mg/l Zia 30 220.8 36.48 386.4 385-¢ 
Dissolved Sodium as Na mg/1 619.0 600.0 334.0 | 1,146 
Dissolved Potassium as K mg/l 3.73 4,06 2.08 Yau 
Carbonate as CO, mg/1 fe) 0) 0) 0 
Bicarbonate as HCO3 mg/1 570.96 527.04 524.60 285.48 
Dissolved Sulfate as SO, mg/l ? 1,290 2,150 446.0 5,290 5,260 
Dissolved Chloride as Cl mg/l 118.0 1SO.O - 40.0 170.0 
Dissolved Nitrate as NO3-N mg/l 0.20 On7 2.20 (21,66 
Dissolved Nitrite as NO9-N mg/1 0.00 0.00 0.00 0.15 
Dissolved Fluoride as F mg/1 v0 EO WA 1.4 
All reports are submitted as the confidentiol property of cents. Authorization for publication of our reports, conclusicns, or, extracts from or regording them, is reserved pen 


ing our written approval as a mutual protection ta clients, the public and ourselves. 
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AG-3 AG-3 ; 
Upper Lower AGS AG-6 ou eee 

Dissolved Boron as B ug/1 235 285 125 40 s/s/7é 
Dissolved Iron as Fe ug/1 334 139 67 94 
Dissolved Manganese as Mn ug/1 423 430 a3 3,800 
Bromide as Br mg/1 0.0 0.0 0.0 0.0 
Dissolved Solids Residue at 1800C. mg/l 2,817 3,949 1,399 8,013 ~ Bool 
Hardness as Ca-Mg mg/l 99070 L590 190.0 3,430 
Non-Carbonate Hardness mg/1 522 RES) O 3,196 
SAR Ratio 4.5 L6G 8.0 One. 
Dissolved Ammonia as NH,-N mg/1 323 5.44 0.26 7.00 
Total Kjeldah! Nitrogen mg/1 4.10 6.10 308. 8.85 
rota Phosphorous as P mg/1 0.05 0.05 0.07 0.50 
Dissolved Ortho Phosphate as PO,-P mg/l 0.05 0.05 0.05 0.45 
Dissolved Bie Carbon mg/1 PLO 1556 1030 329 
Suspended Organic Carbon mg/1 6) ie) ce) QO 
Chemical Oxygen Demand mg/1 ZO 18.0 1674 56) 150 
Dissolved Sulfide as S mg/1 0.0 0.0 0.0 0.0 
Cyanide as Cn mg/1 0.00 0.00 0.00 0.00 
Oil and Grease mg/l O 15 0 (@) 

' Dissolved Arsenic as As ug/l 70 67 53 79 
Dissolved Chromium as Cr ug/1 6 8 2 | 5 
Dissolved Hexavalent Chromium as Cr ug/l 0O 6) Oo 8) 
Dissolved Cadmium as Cd ug/1 2 307 O 10 
Dissolved Copper as Cu ug/1] 23 80 39 53 
Dissolved Lead as Pb ug/l 9 il 3 8 
Dissolved Mercury as Hg ug/1 9) @) 0) 0 
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AG-3 AG-3 AG-4 AG-6 

Upper Lower 
Dissolved Selenium as Se ug/l 12 ZiT 80 250 
Dissolved Zinc as Zn ug/1 7a 5,490 54 3,100 
Dissolved ianeaem as Al ug/1 (Os 3 O 2 
Dissolved Antimony as Sb ug/1 O ) e) fe) 
Dissolved Barium as Ba ug/l 67 138 42 176 
Dissolved Beryllium as Be ug/l O fe) 0) 0 
Dissolved Bismuth as Bi ug/1 O 0 0 0 
Dissolved Cobalt as Co ug/l 90 120 130 232 
Dissolved Germanium as Ge ug/1 1,480 510 360 450 
Dissolved Gallium as Ga ug/1 6) 6) 6) fe) 
Dissolved Lithium as Li ug/l 4 10 Z 45 
Dissolved Molybdenum as Mo ug/l 28 19 525 Fait 
Nickel as Ni ug/l 6 10 5 12 
Dissolved Silver as Ag ug/1 O O fe) O 
Dissolved Strontium as Sr ug/l fe) O 0 5, 
Dissolved Tin as Sn ug/l fe) ce) @) fe) 
Dissolved Titanium as Ti ug/l 28 60 33 45 
Dissolved Vanadium as V ug/1 14 23 0) (@) 
Dissolved Zirconium as Zr ug/1 ) ) 6) @) 
Phenol ug/l @) ie) @) 0 
Total Coliform MPN/100 ml one <3 <3 <3 
Fecal Coliform MPN/100 ml <= <3 <3 <3 
Fecal Streptococcus MPN/100 ml <3 <3 <s <3 
Bio-Chemical Oxygen Demand mg/1 2.8 3.0 ass: 232 
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AG-3 AG-3 

Upper Lower AG-4 AG-6 
Dissolved Gross Beta as GS-137 pc/1 100) : bed 1.0 12 
Aldrin ug/1 0.0 0.0 0.0 0.0 
Lindane ug/1 0.0 0.0 0.0 0.0 
Chlordane ug/l 0.0 0.0 0.0 0.0 
DDD ug/1 0.0 0.0 0.0 0.0 
DDE ug/l 0.0 0.0 0.0 0.0 
DDT ug/l 0.0 0.0 0.0 0.0 
Dieldrin ug/l 0.0 0.0 0.0 0.0 
Endrin ug/1 0.0 0.0 0.0 0.0 
Toxaphene ug/1 0.0 0.0 0.0 0.0 
Heptachlor ug/l 0.0 0.0 0.0 0.0 
Heptachlor Epoxide ug/1 0.0 0.0 0.0 0.0 
PCB ug/1 0.0 0.0 0,.0 0.0 
2-4-D ug/1 0.0 0.0 0.0 0.0 
2-4-5-T ug/l 0.0 0.0 0.0 0.0 
et ivex den 0.0 0.0 0.0 0.0 

Sincerely, 


LSF:lh 


FORD CHEMICAL LABORATORY, INC. 


Lyle S. Ford 


oie marie’ . 
LABORATORY, INC. a ra 
Bacteriological and Chemical Analysis : ae o 
40 WEST LOUISE AVENUE 1 — = 
SALT LAKE CITY, UTAH 84115 > es © 
PHONE 485-5761 a —, Z 
March 15, 1976 (S5 a 


VIN Engineers 
2600 South Parker Road 


CERTIFICATE OF ANALYSIS 
ATTN: Hayden Phillips 


76-2024 
Denver, CO 80232 


Dear Mr. Phillips: 


The following analysis is on sample of water received on 
danuary 21, 1976. 


Sample: Ground water Alluvial Wells, rechecked on AG-6. 


Results 
Calcium as Ca Mg/1 (500) 728.5 
Magnesium as Mg Mg/1 (408) 385510 
Sulfate as SO, Mg/1 (4810) 5 260 
Total Dissolved Solids Mg/l (6640) 6, O02 

Sincerely, 


FORD CHEMICAL LABORATORY, INC. 


LSF/jms 


All reports ore submitted as the confidential property of clients. Authorization for publication of our reports, conclusicns, or, extracts from or regarding them, is reserved per 
ing our written approval as a mutual protection to clients, the public and ourselves. 
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